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Introduction
Recent decades have seen the emergence of a flourishing empirical literature which assesses the intergenerational transmission of educational attainment (see Scarr and Weinberg (1994) , Sacerdote (2002) , Das and Sjogren (2002) , Plug (2004) , Plug and Vijverberg (2005) , Sacerdote (2007) and Björklund et al. (2006) ). From a policy perspective, it is decisive to understand whether the observed intergenerational correlation reflects persistency of genetic endowments or environmental factors, as only the latter offer a possible role for public policy to influence educational outcomes, and hence the economic and social status of individuals. Recent papers empirically distinguish between nature-and nurture-related effects in this context, commonly finding that both components influence the variation in school attainment (see e.g. Black and Devereux (2011) for a survey and the papers cited above).
Conditional on educational attainment, individuals still have to choose among a wide array of occupations though. Individuals with a university entry certificate for example have to decide whether to become a doctor, lawyer, teacher etc. From a welfare perspective, occupational decisions are of utmost importance since the quality of the match between individuals and occupations may affect their productivity and wages as well as other socio-economic characteristics later in life. This is especially relevant for the rigid labor markets of many European countries where career opportunities strongly depend on formal occupational training and switching occupations later in life involves considerable costs.
The identification of the determinants of occupational choices has received comparably little attention in the labor economics literature so far. The present paper contributes to a small literature strand that investigates intergenerational occupational transmission and thus the role of the family in determining individual occupational decisions. Occupational choices are made early in life, when the individual usually still lives with his/her parents, who financially support the vocational education and training. They may thus influence the occupational decision, potentially biasing the offspring's choice towards their own occupations.
1 To ensure the stability of familyowned businesses, parents may, for example, want their children to choose vocational training that enables them to take over the family business later in life. Working in the same occupation may also increase the bonding within the family as parents and children share professional interests and experiences. Children may moreover be biased towards their parents' occupations in anticipation of benefiting from their parents'
1 Recent studies suggest that individuals account for reputation effects in their personal environment when deciding on vocational training (see Corneo and Jeanne (2009) , Doepke and Zilibotti (2008) ).
professional network.
2 And parents are in general a natural and important source of advice and information. Given that the search for credible information is costly and difficult, information shared by parents may bias their children's opinions and decisions. All of the described mechanisms increase the individual's propensity to choose the same occupation as his parents, while they do not necessarily improve the quality of the occupational match.
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The aim of this paper is to empirically assess the transmission of occupational choices across generations for Germany using information from the German Socioeconomic Panel (SOEP). The data set comprises rich socio-economic information on children and their parents, including detailed information on the occupational choices of both. Estimating conditional and nested logit models, we find strong evidence in favor of intergenerational occupational transmission. The estimates suggest that the relative probability of choosing an occupation about doubles if the individual's father works in the respective occupation. In order to identify whether the observed intergenerational correlation is determined by the environmental factors and nurture effects described above, the empirical challenge is to disentangle them from factors related to nature and the inheritability of genetic endowments.
4 Our identification strategy accounts for nature effects by determining the persistence of occupational choices separately for individuals who grew up with their biological parents and individuals who did not. Following previous research, we focus on the intergenerational transmission of the father's occupation, presuming that nature and nurture effects are relevant if the biological father lived in the same household during the individual's childhood, whereas only nature effects are relevant if the father was absent. The nurture-component is then calculated as the difference between the two transmission rates. In line with the theoretical presumptions, we find that the quantitative effect differs 2 Empirical evidence suggests that parents exploit family and business contacts to advance their children's career, conditional on the occupational choice (see for example Corak and Piraino (2011), Bentolila et al. (2008) ).
3 Especially in the context of the agricultural sector, children may also acquire productivity increasing skills and knowledge in their parent's occupation during childhood which may bias their occupational choice (see e.g. Laband and Lentz (1983) , Corak and Piraino (2011) , Lentz and Laband (1989, 1990) and Laband and Lentz (1992) ).
4 Genes may influence talent or preferences for occupations. While many occupations in agriculture and craft value physical fitness and skills, cognitive abilities and social competencies are important for many occupations in the service sector (see, e.g., Bouchard (2004) ). Individuals moreover select into occupations which fit their inherited endowments and talents. People with high self-esteem and high self-efficacy, for example, seek challenging occupations (see Judge and Bono (2001) ), while gregarious people tend to choose jobs with many social interactions (see Krueger and Schkade (2008) ). Male traits push workers into male-dominated disciplines. Risk aversion accounts for the search for a safe job (see, e.g., DeLeire and Levy (2004) , Grazier and Sloane (2008) , Antecol and Cobb-Clark (2010) Boehm and Riedel (2012) ).
significantly across the two groups. Relative to the group of individuals who grew up with their biological father, the father-to-child transmission of occupational choices is reduced by around 25% for individuals whose father was absent during their youth. We consider the estimate to be a lower bound of the true effect as our baseline specifications include individuals whose biological father is classified as absent, although he might still have been in contact with the child, e.g. after the parents' divorce or separation. In these cases, some nurture component may prevail, thus leading to an underestimation of the overall nurture effect in the context of our model framework. To assess the quantitative importance of this downward bias, we ran robustness checks which restrict the group of individuals with absent fathers to orphans whose father died early during their childhood and for whom nurture effects thus play no role. This leaves the pattern of our results unaffected. Furthermore note that all our estimations condition on the individual's level of school attainment and thus capture nature and nurture components of 'horizontal' occupational choices which go beyond 'vertical' educational decisions. The findings underpin the importance of environmental factors in driving intergenerational occupational transmissions. As discussed above, this may give rise to potentially inferior matches between individuals' skills and occupations; and it offers potential for welfare improving government interventions.
Our paper is closely related to a small literature on intergenerational occupational transmission. Existing papers exploit longitudinal historical data to determine the correlation of occupational choices between fathers and sons and compare the respective persistence across countries and across time (see e.g. Ferrie (2005) , Long and Ferrie (2013) , and Dunn and Holtz-Eakin (2000)).
5 However, contrary to our study, existing work accounts for rough occupational groups only (e.g. distinguishing between farmers, white and blue collar workers, see Ferrie (2005)) and does not allow for an explicit separation of nature and nurture components in driving the observed intergenerational correlation. Our paper is also loosely related to a growing literature on corporate performance and the succession in family firms (see e.g. Villalonga and Amit (2006) , Bennedsen et al. (2007) , Lins et al. (2012) , and Andersen et al. (2009) ) and to papers that investigate the impact of labor market conditions and individual characteristics, e.g. gender and personality traits, on occupational choice (see, e.g., Robertson and Symons (1990), Drost (2002) , Sookram and Strobl (2009), Kleinjans (2010) , Polachek (1981) and Anker (1997) ). The remainder of the paper is structured as follows: In Section 2, we present our data set. Section 3 describes the estimation methodology. The estimation results are presented in Section 4. Section 5 concludes.
Data Set and Sample Descriptives
Our analysis relies on the German SOEP which is a nationally representative random sample survey covering more than 11,000 German households.
6 The SOEP contains detailed information on the family background at the individual level, as every respondent is asked to complete a biography questionnaire. Our analysis is based on a pooled data set from the SOEP waves 1984 to 2010. The sample comprises individuals from Western Germany who were born in 1965 or earlier, and for whom we observe information on their educational and occupational decisions. The variable of main interest is the occupation chosen by an individual and his/her parents. Following previous research (see e.g. Long and Ferrie (2013) ), our empirical analysis exploits information on the occupation of the biological father, as labor market participation of women in Germany during the early and mid 20th century was extremely low.
7 Information on the biological father's occupation is taken from the individual's biography questionnaire, while information on the individual's own occupation is constructed from his/her job biography. 8 The SOEP adopts the occupational classification of the German Federal Statistical Office ("Statistisches Bundesamt") introduced in 1992 (Statistisches Bundesamt (1992) ). The classification aggregates 4-digit industries into 33 occupational groups according to the tasks performed by the worker and the materials used (see Statistisches Bundesamt (1992) , p. 13). In the following, we will make use of this classification with the modification that we merge adjacent classes that include very few observations to ensure convergence of our estimation models. Precisely, we merged (1) miners, stone workers, and workers in ceramic and glass industries, (2) workers in chemical, wood, and, paper manufacturing industries, (3) workers in metal production and metal processing, (4) workers in electrical occupations and assemblers, (5) workers in textile, fur, and leather industries, (6) building finishers, workers in wood and plastic processing, and painters, (7) good inspectors, machinists, and workers in elementary occupations, (8) workers in sale of goods and in sale of service, and (9) workers in health services, social work, and education. This leaves us with a total of 19 occupational classes. See Table 1 in the Appendix for a detailed description.
6 See Wagner et al. (2007) for further details. 7 Information on the mother's occupation is missing for 75% of the observations. 8 If individuals worked in several occupations, we use information on the first occupation.
- Table 1 about hereFurthermore, we augment our data by information on age, sex, education and place of residence of the individuals. 52 % of the individuals in our sample are female. On average, individuals attend school for 12 years, including vocational training. Information on the individual's year of birth is added to account for structural changes in occupational choice. The average year of birth is 1947. We also acknowledge regional differences by including a dummy variable indicating individuals in the Northern German states of Schleswig-Holstein, Hamburg, Bremen or Lower Saxony. See Table 2 in the Appendix.
- Tables 2 and 3 about hereTo determine whether intergenerational occupational persistence is driven by nature and nurture effects, we define two subsamples: individuals who were raised in a family where the biological father was living in the same household and individuals who were raised in families where the biological father was absent. Intergenerational occupational persistence in the former sample may reflect nature and nurture components, while intergenerational occupational persistence observed in the latter subsample plausibly reflects nature effects only. Our data includes information on the presence and absence of the biological father. The information is taken from the SOEP's biography questionnaire. Individuals are asked how many years the individual had spent with a single mother, with a stepfather, with other relatives, with foster parents, or in a children's home at the age of 15. We classify the father as absent if the child has spent at least half of his childhood (eight years or more) without the biological father.
9 As in most cases fathers do not return after they left the family, the definition implies that the father had been absent during the individual's youth at least for the period from age 7 to 15, thus including the years directly before the individual chose occupational training. In robustness checks, we will assess the sensitivity of our results to alternative definitions of an absent father (see Section 4 for details). Information on the occupations of individuals and their fathers is available in 6,350 cases. Tables 2 and 3 provide descriptive statistics for the entire sample and for the two subsamples of individuals who did and did not grow up with their biological father being present respectively. Following our definition above, 6.1% of the individuals were raised without their biological fathers.
10 Moreover, on average, 16.6% of the individuals in our sample chose the same occupation as their father (according to the above classification of occupational groups). The fraction is somewhat larger in the subgroup of children whose father was living in the same household during childhood (16.9%) than in the subgroup of children whose father was absent during their childhood (11.7%).
The first two columns of Table 4 depict the distribution of individuals across occupational groups. Jobs in sales, administration and the social sector are chosen most often. The third and fourth column show the relative frequencies separately for individuals who were raised in the presence and absence of their biological fathers respectively and demonstrate that occupational choices do not differ significantly across the two groups. Table 5 depicts the intergenerational transmission rates per occupation for the whole sample (first column) and the subsamples of individuals whose father was present and absent during youth (second and third column). Intergenerational persistency differs across occupational groups: children are especially likely to pursue the same occupation as their fathers if the father works as a farmer (61%) or as a miner (33%). Occupations in technical fields (5%) and services (5%) have, in turn, low transmission rates. The descriptive statistics moreover indicate that intergenerational persistency tends to be somewhat smaller in the group of children whose father was absent during their youth.
- Tables 4 and 5 about hereThe father's influence on the occupational choice of his children furthermore depends on the gender of the offspring. Sons more often pursue a similar occupation as their fathers than daughters. According to our classification of occupational groups, the transmission rate is approximately 20% for boys and 13% for girls. Our empirical analysis will account for potential differences in intergenerational persistence of the father's occupation for boys and girls (see Section 4 for details).
Estimation Strategy
To assess the intergenerational persistency of occupational choices, we follow previous studies and estimate McFadden's choice model (McFadden (1974) ) which allows to consider the impact of individual characteristics and occupation-specific variables on the probability that individual i chooses occupation j. Formally
where occ i indicates individual i's occupational choice. 11 The variable of main interest is the dummy variable occ f ath ij for the occupation of individual i's biological father.
Intergenerational transmission of occupational choices implies that the probability of choosing an occupation increases if the father works in the same occupation. To disentangle nature-related and nurture-related effects, we include an interaction term between occ f ath ij and a variable indicating whether the biological father was absent during the individual's youth. This allows the effect of the father's occupation to vary across the subsamples of individuals who were raised in families with and without their biological father. As described above, we presume that intergenerational persistence in occupational choices reflects nature and nurture effects in the former subsample, while intergenerational transmission of occupations in the latter subsample is mainly driven by the inheritability of genetic endowments. Differences in the probability of choosing the same occupation as one's father across the two groups thus point to the influence of environmental factors on intergenerational occupational transmissions. Formally, we expect α > 0 and β < 0. Note that Ai and Norton (2003) suggested that the sign and statistical significance of the coefficient estimate for the interaction term in nonlinear models has no meaningful interpretation. A recent paper by Puhani (2012) qualifies this point though by stressing that in 'difference-in-differences' frameworks (as in our setting) the incremental effect of the coefficient of the interaction term prevails. As a robustness check, we also assess the impact of fathers' occupations on children's occupational choices by running two separate regressions for the subsamples of individuals whose father was present and absent during their youth respectively.
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We furthermore include the vector x i of individual specific control variables. 13 To avoid results that pick up intergenerational transmission of 'vertical' education choices, we control for the individual's educational level by including information on the years of schooling. Furthermore, control variables for the individual's age, sex and location of residence are included. We also augment the set of regressors by a linear time trend to capture changes in labor market conditions and occupational structures over time.
14 11 The observational unit is the occupation per individual. The data thus comprises i×j observations. 12 Note that test theory states that t-tests cannot be used to test differences between coefficients that result from different estimations though.
13 Individual specific control variables are included through interaction terms with indicator variables for each alternative, excluding the interaction variable associated with the base alternative.
14 Note that including dummy variables for the individuals' age groups (not reported) yields similar
One well-known limitation of conditional logit models is that they rely on the rather strong assumption of independence of irrelevant alternatives (IIA). As a robustness check, we thus estimate nested logit models (McFadden (1978) ), where IIA must hold in each of the nested groups only. We classify the 19 occupational classes in three nested groups which correspond to broad economic sectors: raw materials, manufacturing, and services. For a mapping between occupational classes and sectors, see Table 1 in the Appendix.
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Empirical Results
The following section presents our estimation results. Tables 6-11 depict the model specifications. Standard errors are reported in brackets. Table 6 presents the result of the conditional logit model outlined in the previous section. Working in the metal industry is the reference category throughout the section. Column (1) assesses intergenerational occupational transmission in a baseline model without control variables, Column (2) adds additional regressors for the individual's years of education, age, sex, location of residence and a linear time trend. The coefficient estimate for the father's occupation turns out positive and statistically significant in both specifications, thus confirming the notion that children's occupational choices are biased towards their fathers' occupations. Marginal effects for the second model are reported in Column (1) of Table 8 and indicate that intergenerational occupational persistence is quantitatively relevant. Having a father who works in agriculture or forestry for example increases the probability of choosing an agricultural occupation by 3.4 percentage points or around 67% relative to the unconditional probability for choosing an occupation in agriculture or forestry (5.06%, see Table 4 ). For many other occupational groups, the quantitative effects are even larger, implying that the probability for picking an occupation in a particular category doubles if the father pursues an occupation in this group.
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As outlined in Equation (1), Specification (3) moreover augments the estimation model by an interaction term between the biological father's occupation and a dummy variable indicating whether the individual's father was absent during his youth. The coefficient estimate for the interaction term turns out negative and statistically sigresults as the ones reported below.
15 Note that we tested several alternative hierarchical tree structures. The estimation results are comparable to the results presented below. Details are available from the authors upon request.
16 The quantitatively strong intergenerational occupational transmission confirms earlier findings, e.g. by Ferrie (2005) who report that 60 percent of white collar workers' sons became white collar workers in the U.S. and half of farmers' sons also work as farmers.
nificant suggesting that intergenerational transmission rates in occupational choices are lower for individuals whose biological father was not living in the same household during their youth. Specifications (4) and (5) of Table 6 reestimate the model separately for individuals whose father was present and absent respectively. The results confirm our previous findings. Again, transmission rates in occupational choices tend to be lower for individuals who grew up without their biological fathers. Columns (2) and (3) of Table 8 report the corresponding marginal effects. Quantitatively, marginal effects are, on average, by around 25 % lower if the father was not present during childhood. Following our argumentation in the previous section, the results thus suggest that the intergenerational transmission of occupational choices is not solely driven by the inheritability of talents and preferences but that nurture and environmental factors play a significant role, too.
-Tables 6, 7 and 8 about hereFurthermore note that the coefficient estimates for the control variables show the expected signs (see Table 7 , which reports the estimates for the control variables in Specification (2) of Table 6 ). Educational attainment has a large and significant effect on occupational choice. High levels of education significantly increase the probability of choosing occupations in technical fields or in the tertiary sector. Low educational attainment in turn significantly increases the likelihood of being a farmer. The linear time trend indicates that older cohorts have a significantly higher probability of working in the agricultural sector or as miners. The results further suggest that women make significantly different occupational choices than men and have an increased probability of working in the tertiary sector, especially in occupations related to administration, sales, education and health.
As outline above, we furthermore assess the robustness of our findings to estimating nested logit models where IIA has to hold for occupations within the same sector only. Working in the manufacturing sector is the reference category for the first level of the decision tree. The results are presented in Table 9 . Specification (1) depicts a model for the full sample where the dummy variable indicating the father's occupation is interacted with an indicator for the father's absence during youth. Furthermore, specifications (2) and (3) again reestimate the model separately for individuals whose father was present and absent during their youth respectively. The results confirm our previous findings and suggest that intergenerational occupational transmission is smaller if the biological father was absent during the individual's youth, pointing to the importance of nurture effects. The quantitative effects are comparable to the conditional logit results.
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- Table 9 about hereMoreover, as mentioned above, sons and daughters might be influenced differently by their father's occupation. We thus follow previous papers and reestimate our baseline specifications for the subgroup of male individuals. The results of conditional logit estimations are displayed in Table 10 . The findings resemble our baseline results and show that occupational choices by male individuals are strongly determined by the occupation of their biological father. The quantitative effect is again smaller for individuals whose father was absent during their childhood though, pointing to nurture effects in the intergenerational transmission of occupational choices. Similar results are found for the subsample of daughters, although, in line with intuition, statistical significance of the transmission effect is weaker than in the subsample of sons.
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- Table 10 about hereFurthermore, the estimation models so far classified fathers as absent if they did not live in the same household for 8 years or more during the individual's childhood. The choice of the cutoff age is somewhat arbitrary and reflects the trade-off between defining a control group of children with an absent father which is sufficiently large (by choosing a high cutoff age), but simultaneously ensuring that nurture effects do not play a role in the individual's occupational choice (by choosing a low cutoff age). As a robustness check we assess the sensitivity of our results to specifying an estimation model that exploits the continuous information of the number of years an individual has spent without his/her biological father before turning 15. Following our argumentation above, we expect that the probability of choosing the father's occupation decreases the longer the biological father did not live in the same household during the child's youth. The results are reported in Table 11 and confirm this notion. The coefficient estimate for the interaction term between the father's occupation and the continuous absence variable is negative and statistically significant in all specifications, indicating that each year spent without the biological father during childhood reduces the intergenerational occupational transmission.
- Table 11 about hereFinally, our baseline specifications employ a rather broad definition of an absent father, including family situations where the parents are separated or divorced and the child lives with the mother or other relatives during his/her youth. Although everyday contact with the biological father is unlikely in these settings, we cannot exclude that fathers meet their children on a regular basis, play an active role in their upbringing and may thus also influence their occupational choice. In these cases, the intergenerational transmission of occupational decisions may also be characterized by nurture effects in the subgroup of individuals with an 'absent' father. Differences in intergenerational occupational transmission between individuals with an absent and present father plausibly still reflect nurture effects driven by differences in the intensity of interaction with the biological father, but the quantitative nurture effect is likely to be underestimated and a lower bound to the true effect. As a robustness check we restrict the group of individuals with an absent father to orphans whose father died when they were 7 or younger and thus did not influence the child's occupational choice through advice or role models. The results are presented in Table 12 and resemble the pattern of our baseline findings. Since the subsample of 'absent' individuals shrinks to one third of its initial size, standard errors are somewhat inflated, but the negative coefficient estimate for the interaction term between the indicators for the father's occupation and his absence still turns out marginally significant. Quantitatively, the transmission rates for half-orphans are smaller than the transmission rates for the whole group of individuals whose father was absent during their youth, as expected.
- Table 12 about here -
Summary and Conclusion
This paper analyzes intergenerational transmission of occupational choices in Germany. Using data from the German SOEP, we find that the probability of choosing a particular occupation is significantly increased if one's father works in the occupation. To determine whether this intergenerational correlation is purely driven by the inheritance of genetic endowments or whether nurture effects also play a significant role, we estimate the model separately for individuals who grew up with their biological father and individuals who did not. While intergenerational occupational transmission in the former group plausibly reflects nature and nurture components, the intergenerational correlation in the latter group is largely limited to nature effects. The results suggest positive transmission rates for both subsamples, while the quantitative effect is, on average, around 25% smaller in the group of individuals whose biological father did not live in the same household during their youth.
The results thus suggest that parents influence the occupational choices of their offspring beyond genetic factors. The nurture-bias towards the parents' occupation may be related to information frictions or strategic parental behaviour and might potentially lead to inferior matches of individual talents and preferences with occupational requirements, implying productivity and wage losses, as well as negative spillovers to the rest of society.
As occupational choices are affected by environmental factors, one policy implication that follows from the analysis is to improve (public) information on the structure, requirements and work routines in potential future occupations which is available to adolescents and provided by other sources than family members. Possible mechanisms might include the implementation of classes on vocational orientation and guidance in schools, mandatory internships for pupils and students, career days and the extension of occupational information and orientation offered by national employment agencies. Note: Same occupation as father depicts a dummy variable which takes on the value 1 if the individual's occupation belongs to the same occupational group as his father's occupation, following our classification (see Table 1 ). The father is defined to be absent during youth if the child has spent at least eight years with a single mother, with a stepfather, with other relatives, with foster parents, or in a children's home at the age of 15. The dummy variable "half-orphan at age 8" is coded 1 if the child's father died before the child turned 8. Note: The first and second column report the absolute number of cases and relative frequencies for each occupational group in the full sample. The third and fourth column show relative frequencies of different occupations for the subsamples of respondents whose biological father was present and absent during youth. See Table 1 for details on the classification of occupations. Note: The first column depicts the share of respondents who work in the same occupation as their biological father for the full sample. The second and third column report this information for the subsample of individuals whose father was present and absent during their youth respectively. See Table 1 for details on the classification of occupations. The table presents marginal effects for the models presented in Columns (2), (4) and (5) of Table 6 .
Appendix
Standard errors in parentheses. + p < 0.1, * p < 0.05, * * p < 0.01, * * * p < 0.001 
